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© Smoking articles having a reduced free bum time. 

(g) This invention relates to smoking articles having re- 
duced free bum time, including cigarettes, cigars and little 
cigars. The smoking article comprises tobacco wrapped in a 
paper having at least one circumferential band printed 
between the ends of the smoking article; preferably 8t about 
the center of the smoking article. The band contains a 
substance which will cause the smoking article to extinguish 
in about 2-5 minutes under free burn conditions after the ' 
cone reaches the banded area rf ft is not puffed. The band is 
typically about 2-10 mm wide containing a substance which 
is a liquid in the temperature range of about 100X to 200°C 
and which as the burning cone comes in contact with it 
provides a fluid film on the paper, without substantially ' 
penetrating through the surface of the paper, which film is 
substantially impervious to air and decomposes and/or 
distills endothermically from about 140°C to 300°C to yield . 
gaseous decomposition products normally present in the 
smoke of smoking articles with the band. The amount of the ? 
substance used in the band should be sufficient to extinguish 
the smoking articles under free burn conditions within 2-5 
minutes. 
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TO ALL WHOM IT MAY CONCERN: 

Be it known that we, VELLO NORMAN and ARTHUR M. 
IHRIG , citizens of the United States r and residing at 
447 Sandwood Court, Route 8, Raleigh, North Carolina 
27612 and 2511 East- Woodlyn Way, Greensboro, North 
. Carolina 27407, respectively, have invented an im- 
provement in 

SMOKING ARTICLES HAVING 
A REDUCED FREE BURN TIME 

of which the following is a 



SPECIFICATION 



BACKGROUND OF THE INVENTION 

This invention relates to smoking articles 
having reduced free burn time including cigarettes, 
cigars and little cigars, herein generally referred 
5 to as cigarettes. By "free burn time" we are re- 
ferring to the time it will take a cigarette to 
extinguish itself in the open air, free from contact 
between the burning cigarette and other surfaces 
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while it is not being puffed. In a conventional 
cigarette this time could be the time required. for a 
cigarette to burn from the point when it is first 
lighted until the point when substantially all of- the 
5 tobacco has been consumed. In accordance with the 

present invention, the free burn time of a cigarette 
is reduced by the addition of one or more bands along 
the length of the cigarette which, unless the ciga- 
rette is being puffed on, causes the burning ciga- 

10 rette to extinguish before all of the tobacco is 
consumed. The material used in the bands has not 
heretofore been suggested for this purpose and is 
fully described herein. 

For many years attempts have been made to design 

15 a cigarette with a reduced free burn time. Unfor- 
tunately none of these attempts have resulted in a 
cigarette having a reduced free burn time which would 
be acceptable to the consumer. In the past, attempts 
to develop a cigarette having a reduced free burn 

20 time have involved experimenting with one or more of 
the factors which affect a cigarette's rate of 
burning. U.S. Patent Nos. 1,996,002; 2,013,508 and 
1,999,222 describe cigarettes of decreased inflam- 
mability which will go out when not being puffed. 

25 The cigarettes do not extinguish themselves when 

being actively puffed. The bands described in' U.S. 
Patent No. 1,996,002 are from 0.25-0.75 inches in 
width and contain materials such as ammonium sulfate, 
ammonium chloride, ammonium phosphate, boric acid, 

30 sodium silicate, cellulose organic esters, cellulose 
ethers, natural resins, oleo-resins, synthetic 
resins, and phenol-aldehyde resins. 

U.S. Patent No. 2 , 013 , 508 discloses the concept 
of applying a fire retardant material in a 0.25 to 

35 0.75 inch band-like pattern to either the finished 

cigarette or to the paper used in forming the cigarette. 
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The fire retardant employed is a cellulosic compo- 
sition containing barium sulphide which is immersed 
in a film of zinc sulphide solution and attached to 
the cigarette with an agglutinating substance. 

U.S. Patent No. .1,999,222 discloses a plurality 
of strips of paper which are secured to the inner 
surface of the cigarette paper and coated with a 
suitable agglutinating substance. These strips are 
about one-sixteenth inch wide and the bands function 
to exclude the oxygen from the inner surface of the 
cigarette envelope so that the cigarette extinguishes 
if not being puffed on when the burning cone is in 
the banded region. 

A different approach is described in U.S. Patent 
Nos. 4,044,778 and 4,187,862 wherein the wrapper 
which encloses the tobacco is coated with material 
deposited from an aqueous solution of an alkali metal 
silicate. 

Other researchers have also described cigarette 
papers chemically treated to reduce the free burn 
time of the cigarette. Another suggested method of 
making cigarettes having a reduced free burn time was 
to incorporate fire resistant bands or rings into the 
cigarette itself which when reached would cause the 
cigarette to go out, even when being actively puffed. 
Chemicals have also been introduced into the tobacco 
to reduce the rate of burning. These attempts to. 
create a cigarette with a reduced free burn time have 
introduced toxic substances, increased smoke yields 
or resulted in perceptible changes in the flavor 
impression of the cigarette or produced a cigarette 
which would extinguish while it is being smoked. In 
the past none of these efforts have been successful 
in producing a cigarette having a reduced free burn 
time, which would be acceptable to the average smoker. 
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When compounds are added, either to the tobacco 
or to the cigarette paper r it is likely that some 
fraction of the added material, its thermal decomposi- 
tion products, or the reactants of its thermal de- 
composition products and tobacco moieties will enter 
the smokestream and be inhaled by the smoker. The 
prior art on cigarettes having reduced free burn 
times contains references to such materials as 
halogenate.d compounds, antimony trioxide, urea, 
diethanolamine, melamine, organophosphorous com- 
pounds, and the like, as materials for imparting 
flame resistance. The toxicity of some of these 
materials has been demonstrated. In addition the 
toxicity for many other suggested compounds is 
unknown. * An added problem is posed by the fact that 
many of the solutions suggested by the prior art 
would decrease the efficiency of the tobacco burning 
process which is also undesirable. 

-In addition to the aforesaid considerations, 
there are important consumer preference problems 
which must be considered. Smokers expect that a 
cigarette will burn at a uniform rate. If the rate 
of burning slows and the cigarette extinguishes 
itself during normal use, the consumer is likely to 
conclude that the product is somehow defective, 
particularly because relighting a cigarette produces 
a highly undesirable taste. Similarly, in the past 
it has been found that modifications in the cigarette 
which reduce free burn time perceptibly alter the 
taste of the cigarette or increase the smoke yield or 
tar. yield. Such characteristics would not be pre- 
ferred by today's consumers. 
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SUMMARY OF THE INVENTION 

An improved smoking article having a reduced 
free burn time has now been found which overcomes 
many of the problems of the smoking articles de- 
5 scribed in the prior art, particularly cigarettes/ 
having reduced free burn time. 

The smoking article having a reduced free burn 
time comprises tobacco wrapped in a paper having at 
least one circumferential band printed between the 

10 - ends of the smoking article; preferably at about the 
center of the smoking article. The band contains a 
substance which will cause the burning cone of the 
smoking article to extinguish in within 2-5 minutes 
(measured under free burn conditions) after the cone 

15 reaches the band if the article is not puffed.* The 
band is typically about 2-10 mm wide containing a 
substance which is a liquid in the temperature range 
of about 100°C to 200°C and which, as the burning 
cone comes in contact with it, provides a fluid film 

20 on the paper, without substantially penetrating into 
the paper, which film substantially restricts the 
flow of air to the burning cone and distills and/or 
decomposes endothermically from about 140°C to 300°C 
the gaseous decomposition or vaporization products of 

25 the compound being normally present in the smoke of 

smoking articles without the band. The amount of the 



Free burn conditions refer to burning of the 
cigarette in open air, but without puffing, and 
free from contact between the burning cigarette and 
other surfaces. It will be understood that, unless 
otherwise stated, all future references to the 
effect of the banded zone — i.e.: extinguishing 
the smoking article in 2-5 minutes — refer to such 
time measured from the time when the burning cone 
reaches the band. The total free burn time of the 
smoking article will include the additional time 
required from the last puff until the burning cone 
reaches the banded zone. 
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substance used in the band should be sufficient to 
extinguish the smoking article under free burn 
conditions within 2-5 minutes after the burning cone 
reaches the band. 
5 The band when applied to a cigarette causes the 

cigarette to extinguish in 2-5 minutes after the cone 
reaches the band, if the cigarette is not puffed. A 
shorter extinguishing time would be annoying to most 
smokers. The band will not interfere with the normal 
10 smoking of the cigarette if the cigarette is puffed 
every one to two minutes, as is typical of cigarette 
smokers. Because the compound or compounds used in 
the band are selected to yield gaseous combustion 
products normally found in cigarette smoke, the bands 
15 should neither substantially affect the smoke yields 
to the smoker nor the normal organoleptic charac- 
teristics of the smoke. 

Substances or compounds useful in cigarettes 
having a reduced free burn time should be liquid in 
20 the temperature range of about 100°C to 200°C which 
as the burning cone comes in contact with them, form 
a film on the cigarette paper without substantially 
penetrating into the paper, which film substantially 
restricts the flow of air to the burning cone and 
25 which distills or decomposes endothermically from 
about 140°C to 300°C, the decomposition or vapori- 
zation products of which are gases normally present 
in. the smoke of untreated cigarettes. Some examples 
of compounds which will provide a cigarette with a 
30 reduced free burn time, are lactic acid; galacturonic 
acid? ammonium salts of galacturonic acid; polybasic 
organic acids having about 3-6 carbon atoms; the par- 
tial alkali metal, ammonium and alkaline earth metal 
salts of polybasic organic acids having about 3-6 
35 carbon atoms; polybasic hydroxy organic acids having 
about 3-6 carbon atoms; the partial alkali metal, 
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alkaline earth metal and ammonium salts of polybasic 
hydroxy organic acid having about 3-6 carbon atoms; 
acrylic acid polymers; polyvinylacetate ; cellulose 
acetate; silicone polymers having the general formula: 

X X 



i-O-si-O- 



n 



n 

wherein X can be hydrogen, or an alkyl group having 
JL-6 carbon atoms or a substituted aromatic group and 
-copolymers of maleic anhydride and vinyl radicals 
having the formula 

-C=CH 0 

V 2 

wherein R is hydrogen, an alkyl group having 1-6 
carbon atoms or an aromatic or substituted aromatic 
group. These compounds which are not normally 
considered to be flame retarding materials, can be 
used alone or in combination to produce a cigarette 
having a reduced free burn time. 

The polybasic organic acids, polybasic hydroxy 
organic acids and their partial salts are particu- 
larly useful and preferred for use in cigarettes 
having a reduced burn time, since they are normally 
present in tobacco or are structurally related to 
naturally occurring tobacco compounds and generally 
decompose to CO2, CO- and simple organic molecules 
normally present in tobacco smoke. 

The silicone polymers are relatively nonflam- 
mable as indicated by spontaneous ignition tempera- 
tures in excess of 475°C. The gaseous and vaporous 
combustion products from the polymers are also 
believed to be normally present in tobacco smoke. 

The cigarette having a reduced free burn time is 
made by conventional cigarette manufacturing tech- 
niques and any conventional blend of tobacco and 
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tobacco flavoring additives can be used. The bands 
are printed on the cigarette paper by procedures 
known in cigarette manufacturing and generally 
involve the use of a soft impression roller or 
rollers of a desired configuration. A pick-up roller 
rotating in a solution of the compound to be applied 
to the cigarette serves to transfer the liquid to the 
impression roller for the printing step. Similarly, 
the bands can be printed by the conventional tech- 
niques of gravure printing. 

In most cases the substance to be printed on the 
cigarette paper is dissolved or dispersed in an 
appropriate solvent prior to printing. Any rapid 
drying solvent can be used for this purpose, for 
example , water , ethanol or acetone . 

The band can be printed on the inside or outside 
of the cigarette paper before the cigarette is manu- 
factured. The liquid can also be applied to the 
cigarette paper as a narrow band aroiind the outside 
circumference of a finished cigarette. 

It is believed that the effective amount of the 
substance in the band and the width of the band 
depend on the viscosity of the compound at 100 °C to 
200°C, and its molecular weight. The compound should 
provide a film when it contacts the burning cone but 
the film should not substantially penetrate the 
surface of the paper. The amount of the compound and 
the width of the band must be sufficient in order 
that normal puffing on the cigarette will burn 
through the band. However, if the cigarette is not 
being puffed, the amount of the compound deposited 
and the width of the band must be sufficient to cause 
the cigarette to go out in about 2-5 minutes after 
the cone reaches the band if it is not puffed again. 
The amount of compound required in the band is 
usually in the range of about 0.8 mg to 5 mg per 
band . 
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The band can be about 2 mm to 10 mm wide and 
preferably about 3-7 mm. The band width is kept 
narrow in order to minimize interference with the 
porosity of the cigarette paper which affects the 
yields of the various smoke components. The burning 
cigarette cone canbe typically about 5 mm deep, A 
band of about 2 mm is the minimum needed to effec- 
tively reduce the free burn time of the cigarette. 
It is possible that a somewhat narrower band could be 
used on cigarettes with cones smaller than 5 mm and 
by applying higher amounts of the compounds. 

•It is likely that for most filter cigarettes one 
band about 2-10 mm wide located about halfway down 
the cigarette will be sufficient to extinguish a 
standard cigarette, A single band at that location 
on the filter cigarette cuts the free burn time in 
half. If the cigarette is not puffed on after it is 
lit, it will free barn up to' the band and extinguish 
itself. If the filter cigarette is not puffed on 
after smoking has proceeded past the band, it can 
only burn to the filter tip and then go out. 

On nonfilter cigarettes it may be preferable to 
apply a second band about 20-25 mm from the smoking 
tip to insure that the free burn time Will be reduced 
and the cigarette extinguished prior to complete 
consumption of the cigarette. 

Although additional bands can be applied to the 
cigarette, in normal circumstances only one band 
about halfway down a filter cigarette is used. As 
described above r it may be preferable for nonfilter 
cigarettes to have two bands. Additional bands are 
not preferred since they may begin to significantly 
interfere with cigarette paper porosity and affect 
smoke yields and tar yields. 

Since some consumers may be offended by the 
visual appearance of a band on the cigarette, it can 
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be printed on the inside of the cigarette paper prior 
to being applied to the tobacco column. It has also 
been found that the band can be made less obvious by 
mixing whitening agents normally used in cigarette 
paper such as titanium dioxide and calcium carbonate 
with the solution prior to printing on the paper. 

We believe that the mechanism involved in 
reducing free burn time is due to the fact that the 
compounds in the band interact both physically and 
chemically with the burning cigarette cone to absorb 
heat from the burning cone and to reduce the accessi- 
bility of the cone to the influx of oxygen. It 
appears from photomicrographs that the advancing cone 
melts the compound in the band (if it is not already 
a liquid) and forms a film on the surface of the 
paper without substantially penetrating into it. The 
film appears to clog the pores of the cigarette paper 
which substantially -restricts the flow of air to the 
burning cone. As the hottest part of the cone 
approaches the band f the compound distills or decom- 
poses (or both) endothermically and thereby serves as 
an energy sink. This action reduces the amount of 
energy available for the propagation of tobacco 
combustion and thereby extinguishes the burning cone 
and reduces the free burn time of the cigarette. 

If a puff is taken on the cigarette within 1-2 
minutes after the leading edge of the cone reaches 
the band, the additional heat generated by the 
puffing causes the substance in the band to decompose 
more quickly, thereby destroying the film formed by 
the substance in the band. The cigarette will then 
continue to burn normally. 

The invention can be further illustrated by the 
following examples. These examples are not meant to 
limit the invention but are included only as a means 
of further demonstrating how the smoking articles, 
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particularly cigarettes having a reduced free burn 
time, are prepared and tested. Although this inven- 
tion is preferably used on cigarettes, it is equally 



cigars and little cigars. The substances, selected 
for use in these, examples, based on available infor- 
mation, are believed to be nontoxic* 

Example 1 

A solution was prepared by dissolving 3 grams of 
malic acid in 10 ml of water at room temperature and 
using a calibrated micro syringe, 6 pi of the solu- 
tion were applied to the side of the cigarette in the 
form of a 7 mm band about halfway down a standard 85 
nun filter ..cigarette • The band completely encircled 
the cigarette. . _ The band was allowed to dry. The 
process was repeated for a second cigarette. 

The cigarettes were then tested to determine if 
the cigarettes would cease to burn when the burning 
cone -reached the banded region. The smoking tests 
were conducted using a two port smoking machine with 
the cigarettes held by a Cambridge filter pad holder. 
Two cigarettes were lit and smoked in a horizontal 
position using a puffing regime of 2 second, 35 ml 
puffs taken once a minute. The two cigarettes were 
smoked using this regime to within about 5 mm of the 
treated band. The cigarettes were then allowed to 
burn under free burn conditions. The time for each 
cigarette was recorded from when the burning edge of 
the cone reached the band until the cigarette extin- 
guished (herein referred to as extinguishing time) . 
Typical results from this test and all succeeding 
tests appear in Table 1. 

Example 2 

Three cigarettes were prepared and tested as de- 
scribed in Example 1, except that the compound was 
dissolved in 10 ml of ethanol. 



applicable to other smoking articles, including 
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Example 3 

Two cigarettes were prepared and tested as de- 
scribed in Example 1, except that the 7 mm band was 
printed on the inside of the cigarette paper prior to 
being wrapped around the tobacco. 

Example 4 

Three cigarettes were prepared and tested as 
described in Example 1/ except that the solution 
contained 5 grams of malic acid and 10 ml of ethanol. 
5 pi of the solution was printed as a 3 mm band. Two 
of the cigarettes self -extinguished and one burned 
through. 

Example 5 

Two cigarettes were prepared and tested as de- 
scribed in Example l f except that citric acid was 
used . 

Example 6 

Two cigarettes were prepared and tested as de- 
scribed in Example 1, except that 6 yl of a solution 
containing 1.99 mg of the monosodium salt of citric 
acid (NaH2 citrate) in water was used. 

Example 7 

Two cigarettes were prepared and tested as de- 
scribed in Example 1, except that a solution contain- 
ing 2.19 mg of the disodium salt of citric acid (Na 2 H 
citrate) in water was used. 

Example 8 

A solution of Gantrez® , a copolymer of maleic 
anhydride and methyl vinyl ether available from GAF 
was prepared by dissolving 30 grams of Gantrez® in 
125 ml of ^vigorously stirred boiling water. Upon 
cooling, 6 yl of this solution, containing approxi- 
mately 1.2 mg of Gantrez®, was applied as 5 mm wide 
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band around the middle of a 85 mm standard filter 
cigarette. Three cigarettes prepared according to 
this example were tested as described in Example 1. 

Example 9 

Two cigarettes were prepared according to 
Example 8, except that 2.5 vl of the solution was 
applied* 

< 

Example 10 

Two cigarettes were prepared according to 
Example 8 f except that 8 yl of the solution was 
applied as a 7 mm band. 

Example 11 

Two cigarettes were prepared according to Exam- 
ple 8, except that a saturated solution of Gantrez® 
dissolved in acetone was prepared. 10 yl of the 
solution was applied. 

Example 12 

A solution of General Electric SF-96 Silicone 
Fluid was prepared by dissolving 3 grams of the fluid 
in 10 ml of chloroform and 6 yl of the solution was 
applied to two cigarettes as described in Example 1. 

Example 13 

Two cigarettes were prepared according to 
Example 12 except that the solution contained 1.5 
grams of General Electric SF-96 Silicone fluid in 10 
ml of chlorofrom. 6 yl of the solution was applied. 

Example 14 

Two cigarettes were prepared according to 
Example 12 except that the solution contained 1.0 
grams of General Electric SF-96 Silicone fluid in 10 
ml of chloroform. 6 yl of the solution was applied. 
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Example 15 

Two cigarettes were prepared according to Exam- 
ple 12 except 3 grams of Dow Corning 200 Silicone 
fluid was dissolved in 10 ml chloroform. 6 yl of the 
solution was applied. 

Example 16 - 

Two cigarettes were prepared according to 
Example 15 except that the solution contained 1.5 
grams of Dow Corning 200 Silicone fluid in 10 ml of 
chloroform. 6 pi of the solution was applied. 

Example 17 

Two cigarettes were prepared according to 
Example 16 except 1.0 grams of Dow Corning 200 was 
used. 

Example 18 • 

4 v l ° f Acrysol ASE-60 (Rohm and Haas) emulsion 
containing polyacrylic acid polymer was applied to 
cigarettes as a 5 mm band directly to two standard 
85 mm cigarettes as described in Example 1. One 
cigarette was tested as described in Example 1. 

Example 19 

3 grams of Acrysol ASE-60 were mixed in 10 ml of 
water and 6 yl were applied to three cigarettes as 
described* in Example 1. The three cigarettes were 
tested as described in Example 1. 

Example 20 

3 grams of galacturonic acid were dissolved in 
10 ml total volume ammonium hydroxide (28%) 10 vl of 
the solution was applied to three cigarettes as 
described in Example 1. 

When cigarettes having a reduced free burn time 
from Examples 1-20 are smoked on a smoking machine 
without interrupting the puffing regime, the cigarettes 
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burn through the band and continued to burn normally 
with very little increase in burn time. Each of the 
materials used to form bands in accordance with 
Examples 1-20 is believed, on the basis of available 
information, to have no significant toxic effect if 
used as illustrated. Where banding materials are 
used which are not generally recognized to have no 
significant toxic effect, it is obvious that appro- 
priate tests may be required. 

The following Examples 21-23 show how cigarettes 
having a reduced free burn time can be manufactured 
on a production scale. * 

Example 21 

A solution containing 325 grams of malic acid 
dissolved in 500 ml of ethanol was prepared and 
placed in the reservoir of a rotating felt printing 
wheel on a modified cigarette manufacturing machine. 
A set of groove rollers picked up the cigarettes from 
a 4000 cigarette tray hopper and conveyed them to the 
rotating felt printing wheel which printed a 9 mm 
band in the middle of each cigarette. Each band 
contained about 2.0 to 3.0 mg of malic acid- A total 
of 900 cigarettes were printed in about 2 minutes. 

Example 22 

An aqueous solution containing lactic, malic and 
citric acid in a 3:2:1 ratio by weight and about 10% 
acetone was prepared and used in the reservoir of a 
gravure type roller with indentations, equipped with . 
a doctor blade to scrape off excess solution and an 
offset roller. The gravure printing head was 
attached to an AMF-190 cigarette maker equipped with 
gears designed to synchronize the printer with the 
cigarette putter head to ensure that a 7 mm band 
would always be printed in about the center of the 
finished cigarette. 
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Example 23 

A mixture containing nine parts citric acid, 
lactic acid and malic acid combined in a ratio of 
1:1.33:1.33; eight parts ink (Ti02, linseed oil base) 
5 and one part acetone was used in a Molins Double 
Printer installed on a Molins Mark IX cigarette 
maker,, run at a low machine speed setting of about 
1330 cigarettes per minute. The band, containing 
about 2 mg of the citric/lactic/malic mixture was 
10 printed on the inside of the cigarette paper about 
halfway down the cigarette column. 

The amount of material applied to the cigarette 
using this method can be varied by adjusting the 
pressure in the reservoir holding tank, the quantity 
15 of acetone used or the acid to ink ratio. 
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WE CLAIM : 

1- In a smoking article having a reduced free 
burn time comprising tobacco wrapped in paper having 
at least one circumferential band printed between the 
ends of the smoking article, the band containing a 
substance which will cause the smoking article to 
extinguish if it is not puffed, the improvement which 
comprises a band about 2-10 mm wide, said band con- 
taining a substance which is a liquid in the tempera- 
ture range of about 100°C to 200°C and which, as the 
burning cone comes in contact with it r provides a 
fluid film on the paper , without substantially pene- 
trating into the paper, which film substantially 
restricts the flow of air to the burning cone and 
distills and/or decomposes endothermically from about 
140°C to 300°C to yield gaseous decomposition prod- 
ucts normally present in the smoke of smoking articles 
not .having the band, the amount of said substance 
being effective to extinguish .the smoking article 
within 2-5 minutes, under free burn conditions, after 
the cone reaches the banded area. 
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1 2. The improvement described in claim 1 wherein 

2 the substance in the band is selected from the group 

3 consisting of lactic acid; galacturonic acid; ammonium 

4 salts of galacturonic acid; polybasic organic acid 

5 having about 3-6 carbon atoms; the partial alkali 

6 metal, ammonium and alkaline earth metal salts of 

7 polybasic organic acids having about 3-6 carbon atoms; 

8 polybasic hydroxy organic acids having about 3-6 

9 carbon atoms; the partial alkali metal , ammonium and 

10 alkaline earth metal salts of polybasic hydroxy 

11 organic acid having about 3-6 carbon atoms; acrylic 

12 .acid polymers; polyvinylacetate , cellulose acetate; 

13 silicone polymers having the general formula: 



14 
15 
16 



X X 
-Si-O-ii-O- 
I I 
X X 



n > 5 



17 wherein X can be hydrogen, or an alkyl group having 

18 1-6 carbon atoms or a substituted aromatic group and 

19 copolymers of maleic anhydride and vinyl radicals 

20 having the formula 

21 -C=CH 0 

22 i 

23 wherein R is hydrogen, alkyl groups having 1-6 carbon 

24 atoms, or an aromatic or substituted aromatic group. 

1 : 3. The improvement described in claim 1 wherein 

2 the band is about 3-7 ram. 

1 4. The improvement described in claim 1 wherein 

2 a plurality of evenly spaced bands are used. 

1 5. The improvement described in claim 1 wherein 

2 about 0.8 to 5. mg of the substance is in the band. 

1 6. The improvement described in claim 1 wherein 

2 at least one band is applied to the inside of the 

3 paper . 
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7. The improvement described in claim 1 wherein 
at least one band is applied to the outside of the 



8. The improvement as described in claim 1 
wherein about 0.85 mg to 2.5 mg of a substance 
selected from the group consisting of NaH2 citrate/ 
Na2H citrate, malic acid, citric acid, polyacrylic 
acid polymer, and a silicone polymer having the 
general formula: 



.wherein X can be hydrogen, or an alky 1 group having 
1-6 carbon atoms or a substituted aromatic group is 
applied to the paper as a band about 7 mm in width, 

9. The improvement as described in claim 1 
wherein about 0-9 mg to 4.0 mg of a substance selected 
from the group consisting of a copolymer of maleic 
anhydride and methyl vinyl ester, polyacrylic acid 
polymer and galacturonic acid is applied to the paper 
as a band about 5 mm in width. 

10, The improvement described in claim 1 wherein 
about 1.4 mg of malic acid is applied to the paper as 
a band about 3 mm in width. 

11; The improvement as described in claim 2 
wherein a mixture of two or more of the substances 
described in claim 2 are applied to the paper. 



paper . 




n 



> 5 



n 
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1 12. A method of treating the paper of ciga- 

2 rettes and other smoking articles in order to reduce 

3 the free burn time comprising a) :..ixing a substance 

4 which is a liquid in the temperature range of about 

5 100°C to 200°C and which when a burning cigarette 

6 cone comes in contact with it forms a fluid film on 

7 the paper without substantially penetrating into the 

8 . paper, which film substantially restricts the flow of 

9 air to the burning cone and distills and/or decomposes 

10 endothermically from about 140°C to 300°C to yield 

11 ^gaseous decomposition products normally present in 

12 the smoke of untreated cigarettes; and b) applying 

13 the solution from step (a) to a cigarette paper at 

14 about the center of the cigarette in the form of a 

15 band about 2-10 mm wide in an amount sufficient to .* 

16 extinguish the cigarette within 2-5 minutes, under 

17 free burn conditions, after the cone reaches the 

18 banded area but which will not extinguish the ciga- 

19 rette if it is puffed on when the burning cone meets 

20 the band. 
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13. A method as described in claim 11 wherein 
the band is about 2-7 mm wide and wherein the sub- 
stance used in step a is selected from the group con- 
sisting of lactic acid; galacturonic acid; ammonium 
salts of galacturonic acid; polybasic organic acid 
having about 3-6 carbon atoms; the partial alkali 
metal , ammonium and alkaline earth metal salts of 
polybasic organic acids having about 3-6 carbon 
atoms; polybasic hydroxy organic acids having about 
3-6 carbon atoms; the partial alkali metal, ammonium 
and alkaline earth metal salts of polybasic hydroxy 
organic acid having 3-6 carbon atoms; polyvinyl- 
acetate; cellulose acetate ; silicone polymers; 
acrylic acid polymers and copolymers of maleic 
anhydride and vinyl radicals having the formula 

-C=CH_ 
I 2 
R 

wherein R is hydrogen, an alkyl group having 1-6 
carbon atoms, or an aromatic or substituted aromatic 
group* 



